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(54) Integral type heat exchanger 

(57) In an integral type heat exchanger, first and 
second radiator tanks (31,33) is opposed to each other, 
and first and second condenser tanks (25,27) opposed 
to each other. The first radiator tank (31) is adjacent to 
the first condenser tank (25), and the second radiator 
tank (33) is adjacent to the second condenser tank (27). 
A core section (29) is arranged between the first and 
second radiator tanks (31,33) and between the first and 
second condenser tanks (25,27) so as to be common 
between the radiator tanks and condenser tanks. A 
cooling water flows from the first radiator tank (31) into 
the second radiator tank (32) through the core section 
(29) in one direction, and a refrigerant flows between 
the first (25) and second condenser tanks (27) through 
the core section (29) repeatedly. And a final flowing 
direction of the refrigerant conforms with a flowing direc- 
tion of the cooling water. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an integral type 
heat exchanger in which a radiator and a condenser are 
arranged adjacent to each other, and corrugated fins 
arranged in a core section of the radiator and condenser 
are jointly used for both radiator and condenser. 

2. Description of the Related Art 

Recently, they have developed an integral type heat 
exchanger in which a condenser for a refrigeration sys- 
tem is connected with a radiator on the front surface of 
the radiator. 

Figs. 7 to 9 are views showing this integral type 
heat exchanger. In this integral type heat exchanger, the 
condenser 1 is arranged on the front surface of the radi- 
ator 2. 

The condenser 1 includes: an upper condenser 
tank 3; a lower condenser tank 4 opposed to the upper 
condenser tank 3; and a core section 5 arranged 
between the upper condenser tank 3 and the lower con- 
denser tank 4. The radiator 2 includes: an upper radia- 
tor tank 6: a lower radiator tank 7 opposed to the upper 
radiator tank 6; and a core section 5 arranged between 
the upper radiator tank 6 and the lower radiator tank 7. 

In this integral type heat exchanger, both tubes 17 
used lor the condenser and tubes 8 used for the radiator 
are arranged in the core section 5, and wide corrugated 
fins 9 are attached to both tubes 17 and 8. so that the 
corrugated fins 9 are jointly used for both the tubes 17 
and 8. 

The cooling water inflow pipe 10 is open to the 
upper radiator tank 6 of the radiator 2. and the cooling 
water outflow pipe 11 is open to the lower radiator tank 
7. 

The refrigerant inflow pipe 12 and the refrigerant 
outflow pipe 13 are open to the upper condenser tank 3 
of the condenser 1 . As shown in Fig. 9, dividing mem- 
bers 14, 15. 16 to divide the insides of the condenser 
tanks 3, 4 are arranged in the upper condenser tank 3 
and the lower condenser tank 4. 

In the radiator 2 of the above integral type heat 
exchanger, as shown in Fig. 8, cooling water flows into 
the upper radiator tank 6 from the cooling water inflow 
pipe 10. Cooling water is cooled while it is flowing in the 
tubes 8. Then, cooling water flows into the lower radia- 
tor tank 7 and is discharged outside from the cooling 
water outflow pipe 1 1. 

On the other hand, as shown in Fig. 9. refrigerant 
flows in the condenser 1 as follows. Refrigerant flows 
from the refrigerant inflow pipe 12 into the condenser 
tank 3 and passes in the tubes 17. Then refrigerant 
flows into the lower condenser tank 4. Refrigerant 
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repeatedly flows into the upper condenser tank 3 and 
the lower condenser tank 4 through the tubes 1 7 by the 
action of the dividing members 14. 15, 16. While refrig- 
erant is flowing in the tubes 17, it is cooled and finally 

5 discharged outside from the refrigerant outflow pipe 13 
of the upper condenser tank 3. 

Since the refrigerant outflow pipe 13 is arranged in 
' the upper condenser tank 3 in the above condenser 1, 
only liquid refrigerant, which has been sufficiently con- 

w ■ densed.'can flow out from the refrigerant outflow pipe 
13. 

However, the following problems may be encoun- 
tered in the above conventional integral type heat 
exchanger. In the above integral type heat exchanger. 

is the corrugated f ins 9 are jointly used in the core section 
5 of the radiator 2 and the condenser 1. The cooling 
water inflow pipe 10 into which cooling water of rela- 
tively high temperature flows is arranged in the upper 
radiator tank 6, and the refrigerant outflow pipe 1 3 from 

20 which cooled and condensed refrigerant flows out is 
arranged in the upper condenser tank 3. Therefore, in 
the upper portion of the core section 5. heat is transmit- 
ted from the cooling water of relatively high temperature 
in the radiator 2 to the refrigerant of relatively low tem- 

25 perature which has been cooled and condensed by the 
condenser 1. Due to the transmission of heat, the cool- 
ing performance of the condenser 1 is deteriorated. 

SUMMARY OF THE INVENTION 

30 

The above problems can be solved by the present 
invention. It is an object of the present invention to pro- 
vide an integral type heat exchanger by which the dete- 
rioration of cooling performance of the condenser 
35 caused by the thermal influence of cooling water flowing 
in the radiator can be greatly reduced as compared with 
the integral type heat exchanger of the conventional art. 

In an integral type heat exchanger according to the 
present invention, f irst and second radiator tanks are 
40 opposed to each other, and first and second condenser 
tanks are opposed to each other. The first radiator tank 
is adjacent to the first condenser tank, and the second 
radiator tank is adjacent to the second condenser tank. 
A core section is arranged between the first and second 
45 radiator tanks and between the first and second con- 
denser tanks so as to be common between the radiator 
tanks and condenser tanks. A cooling water flows from 
the first radiator tank into the second radiator tank 
through the core section at least in one direction, and a 
so refrigerant flows between the first and second con- 
denser tanks through the core section repeatedly. And a 
final flowing direction of the refrigerant in the core sec- 
tion conforms with a flowing direction of the cooling 
water. 

55 The above integral type heat exchanger preferably 
includes a cooling water inflow pipe being open to the 
second radiator tank, a cooling water outflow pipe being 
open to the first racfiator tank, and a refrigerant outflow 
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pipe being open to the first condenser tank. 

In the radiator in the integral type heat exchanger 
according to the present invention, cooling water flows 
into the second radiator tank from the cooling water 
inflow pipe. While cooling water is flowing in the tubes, it 5 
is cooled. After that cooling water flows into the first 
radiator tank and flows out from the cooling water out- 
flow pipe. ' • 

On the other hand, in the condenser, refrigerant 
flows from the refrigerant inflow pipe into the first or the 10 
second condenser tank. After that, it is cooled while it is 
flowing in the tubes. Finally, refrigerant flows outside 
from the refrigerant outflow pipe of the first condenser 
tank opposed to the first radiator tank. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

Fig. 1 is a transversely cross-sectional view of an 20 
embodiment of the integral type heat exchanger 
according to the present invention; 
Fig. 2 is a longitudinally cross-sectional view of the 
radiator shown in Fig. 1 ; 

Fig. 3 is a longitudinally cross-sectional view of the 25 
condenser shown in Fig. 1 ; 

Fig. 4 is a longitudinally cross-sectional view of the 
radiator in the another type of the integral type heat 
exchanger; 

Fig. 5 is a longitudinally cross-sectional view of the 30 
condenser in the another type of the integral type 
heat exchanger; 

Fig. 6 is a longitudinally cross-sectional view of the 
radiator in the still another type of the integral type 
heat exchanger; 35 
Fig. 7 is a transversely cross- sectional view of the 
integral type heat exchanger; 
Fig. 8 is a longitudinally cross-sectional view of the 
radiator shown in Fig. 7; and 

Fig. 9 is a longitudinally cross-sectional view of the to 
condenser shown in Fig. 7. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

45 

Referring to accompanying drawings, an embodi- 
ment of the present invention will be explained in detail 
as follows. 

Figs. 1 to 3 show an embodiment of the integral 
type heat exchanger of the present invention. so 

In this integral type heat exchanger, the condenser 
21 is arranged on the front surface of the radiator 23. 

The condenser 21 includes: an upper (second) con- 
denser tank 25; a lower (first) condenser tank 27 
opposed to the upper condenser tank 25; and a core 55 
section 29 ananged between the upper condenser tank 
25 and the lower condenser tank 27. 

The radiator 23 includes: an upper (second) rad'ia- 
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tor tank 31; a lower (first) radiator tank 33 opposed to 
the upper radiator tank 31; and a core section 29 
arranged between the upper radiator tank 31 and the 
lower radiator tank 33. 

Tubes 35 used for the condenser 21 and tubes 37 
used for the radiator 23 are arranged in the core section 
29. 

Wide corrugated fms 39 are attached to. both tubes 
35, 37 by brazing, so that the corrugated fins 39 can be 
jointly used for both tubes 35. 37. 

In this embodiment, the upper condenser tank 25, 
upper radiator tank 31. lower condenser tank 27 and 
lower radiator tank 33 are made of aluminum and inte- 
grally formed by means of extrusion molding. 

The upper condenser tank 25 and lower condenser 
tank 27 are respectively formed into a cylindrical shape, 
and the upper radiator tank 31 and lower radiator tank 
33 are respectively formed into a rectangular-cylindrical 
shape. 

As shown in Fig. 3, dividing members 41, 43 are 
arranged in the upper condenser tank 25 and the two 
dividing members 41, 43 are located by a predeter- 
mined distance apart. A dividing member 45 is arranged 
at a position in the lower condenser tank 27 between 
the dividing members 41, 43. 

There are provided a refrigerant inflow pipe 47 and 
a refrigerant outflow pipe 49 on both sides of the upper 
condenser tank 25 of the condenser 21 in this embodi- 
ment 

There is provided a cooling water inflow pipe 51 in 
the lower radiator tank 33 of the radiator 23. There is 
provided a cooling water outflow pipe 53 in the upper 
radiator tank 31. 

As shown in Fig. 2. cooling water flows in the radia- 
tor 23 in this integral type heat exchanger as follows. 
Cooling water flows from the cooling water inflow pipe 
51 into the lower radiator tank 33. While cooling water is 
f towing in the tubes 37. it is cooled. After that, cooling 
water flows into the upper radiator tank 31 and flows 
outside from the cooling water outflow pipe 53. 

On the other hand, as shown in Fig. 3, refrigerant 
f tows in the condenser 21 as follows. Refrigerant flows 
from the refrigerant inflow pipe 47 into the upper con- 
denser tank 25. After that, it flows in the tubes 35. Then, 
refrigerant flows into the lower condenser tank 27. By 
the action of the dividing members 41, 43, 45, refriger- 
ant repeatedly flows into the upper condenser tank 25 
and the lower condenser tank 27. While it is flowing in 
the tubes 35. refrigerant is cooled and finally discharged 
outside from the refrigerant outflow pipe 49 of the upper 
condenser tank 25. 

In the integral type heat exchanger constituted as 
described above, the cooling water inflow pipe 51 into 
which cooling water of relatively high temperature flows 
is open to the lower radiator tank 33. and the refrigerant 
outflow pipe 49 from which cooled and condensed 
refrigerant flows out is open to the upper condenser 
tank 25. Since the temperature of cooling water in the 



EP 0 857 935 A2 



15 



20 



25 



3 



EP 0 857 935 A2 



6 



upper portion of the core section 29 in the radiator 23 is 
relatively low, the deterioration of cooling performance 
of the condenser 21 caused by the thermal influence of 
cooling water in the radiator 23 can be greatly reduced. 

That is, although the refrigerant of the condenser 
21 flows in the condenser 21 upwardly and downwardly 
repeatedly, at least, the final flowing direction of the 
refrigerant in the core section conforms with the flowing 
direction of the cooling water of the radiator 23. That is, 
if only the final flowing direction of the refrigerant in the 
core section conforms with the flowing direction of the 
cooling water of the radiator, the effect of the present 
invention can be achieved. 

In the above embodiment the refrigerant inflow 
pipe 47 is open to the upper condenser tank 25. How- 
ever, it should be noted that the present invention is not 
limited to the above specific embodiment, but the refrig- 
erant inflow pipe may be open to the lower condenser 
tank 27. 

Of course, both the refrigerant inflow and outflow 
pipes 47. 49 may be open to the lower condenser tank 
27, however, in this case, the cooling water inflow pipe 
is provided in the upper radiator tank of the radiator, and 
the cooling water outflow pipe is provided in the lower 
radiator tank. Also in this case, the final flowing direction 
of the refrigerant in the core section conforms with the 
flowing direction of the cooling water of the radiator at 
least. 

Although in the above embodiment, the present 
invention is applied to a down-flowing type heat 
exhanger in which the refrigerant and cooling water flow 
in the vertical direction, it should be noted that the 
present invention is not limited to the above specific 
embodiment, but the present invention can also be 
applied to a cross-flowing type heat exchanger in which 
the refrigerant and cooling water flow in the lateral direc- 
tion as shown in Figs. 4 and 5. Also in this case, the final 
flowing direction of the refrigerant in the core section 
conforms with the flowing direction of the cooling water 
of the radiator at least. 

Further, in the aforementioned embodiments, the 
present invention is applied to the radiator 23 in which 
the cooling water flows only in one direction from the 
lower (first) radiator tank 33 to the upper (second) radi- 
ator tank 31. However, the cooling water can be flown 
repeatedly in the core section as shown in Fig. 6 by pro- 
viding a dividing member 54 in the second radiator tank 
31. The number of the dividing members can be set 
arbitrarily. Also in this case, the final flowing direction of 
the refrigerant in the core section conforms with the 
flowing direction of the cooling water of the radiator at 
least by assembling this radiator with the condenser 21 
as shown in Fig. 5. 

Still further, in the above embodiment the upper 
condenser tank 25 and the upper radiator tank 31 are 
integrated into one body, and the lower condenser tank 
27 and the lower radiator tank 33 are integrated into one 
body so as to form an integral type heat exchanger to 



which the present invention is applied. However, it 
should be noted that the present invention is not limited 
to the above specific embodiment, but it is possible to 
apply the present invention to an integral type heat 
5 exchanger in which the upper condenser tank and the 
upper radiator tank are formed separately from each 
other, and the lower condenser tank and the lower radi- 
ator tank are also formed separately from each other. 
As described above, in the integral type heat 
io 'exchanged according to the present invention, the cool- 
ing water inflow pipe into which cooling water of rela- 
tively high temperature flows is open to the lower 
racSator tank, and the refrigerant outflow pipe from 
which cooled and condensed refrigerant flows out is 
is open to the upper condenser tank. Since the tempera- 
ture of cooling water in the radiator is relatively low in 
the upper portion of the core section due to the above 
arrangement, the deterioration of cooling performance 
of the condenser caused by the thermal influence of 
20 cooling water in the racfiator can be greatly reduced. 

Claims 

1 . An integral type heat exchanger comprising: 
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first and second radiator tanks opposed to 
each other; 

first and second condenser tanks opposed to 
each other, said first radiator tank being adja- 
cent to said first condenser tank and said sec- 
ond radiator tank being adjacent to said second 
condenser tank; and 

a core section arranged between said first and 
second radiator tanks and between said first 
and second condenser tanks so as to be com- 
mon between said radiator tanks and said con- 
denser tanks. 

wherein a cooling water flows from said 
f irst radiator tank into said second radiator tank 
through said core section at least in one direc- 
tion, and a refrigerant flows between said first 
and second condenser tanks through said core 
section repeatedly, and 

wherein a final flowing direction of the 
refrigerant in said core section conforms with a 
flowing direction of the cooling water. 

2. The integral type heat exchanger according to claim 
1, further comprising: 

a cooling water inflow pipe being open to said 
second radiator tank; 

a cooling water outflow pipe being open to sab 
first radiator tank; and 

a refrigerant outflow pipe being open to said 
first condenser tank. 

3. The integral type heat exchanger according to claim 



4 



7 



EP 0 857 935 A2 



1, further comprising a refrigerant inflow pipe being 
open to said first condenser tank. 

5 

Ho 

15 
20 
25 
30 
35 
40 
45 



55 



EP 0 857 935 A2 




EP 0 857 935 A2 



FIG.2 



23 31 




37 



gzzzf 



29 
37 



\ 

51 



33 



7 



EP 0 857 935 A2 



FIG.3 




27 45 



8 



EP 0 857 935 A2 



51 



FIG.4 



33 



27 



FIG.5 



45 



3£ 



37 



37 



35 



35 



35 



zxzxzxzxzxzc 



7 



AAA/WW 




39 



AAAAAVK 



AAAAAA 



23. 




29 



\/\/\A/\A 



\/\AAAA 



47 



gszszszszs 




39 



29 



\A/VW\ L 
\AAAAA T ^ 



G 



41 

— 25 



-21 



-43 
-49 



9 



EP 0 857 935 A2 



FIG.6 



RE 



7 



7 



lWAWAW 



AAA/Wh J 



SiTATATATATiS 



CTATATAWiS 



39 



AAAAA7K 



y AAAAAZE _v. 




29 



10 



EP 0 857 935 A2 




EP 0 857 935 A2 




12 



09) 



(12) 



(88) Date of publication A3: 

16.06.1999 Bulletin 1999/24 

(43) Date of publication A2: 

1Z08.1998 Bulletin 1998/33 

(21) Application number: 98101850.0 

(22) Date of filing: 03.02.1998 



Europaisches Patentamt 
European Patent Office 
Off ice europeen des brevets (11) EP 0 857 935 A3 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 6 : F28D 1/04 



(84) 


Designated Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 

NL PT SE 


(72) 


Inventor: Sumida, Michitake 
Nakano-ku, Tokyo (JP) 




Designated Extension States: 


(74) 


Representative: 




AL LT LV MK RO SI 




Grunecker, Kinkeldey, 
Stockmair & Schwanhausser 


(30) 


Priority: 06.02.1997 JP 2399897 




Anwaltssozietat 
Maximilianstrasse 58 


(71) 


Applicant: CALSONIC CORPORATION 
Tokyo (JP) 




80538 Munchen (DE) 



CO 

< 

in 

CO 

o> 
in 

CO 

o 

CL 
LU 



(54) Integral type heat exchanger 

(57) In an integral type heat exchanger, first and 
second radiator tanks (31,33) is opposed to each other, 
and first and second condenser tanks (25,27) opposed 
to each other. The first radiator tank (31) is adjacent to 
the first condenser tank (25). and the second radiator 
tank (33) is adjacent to the second condenser tank (27). 
A core section (29) is arranged between the first and 
second radiator tanks (31 .33) and between the first and 
second condenser tanks (25,27) so as to be common 
between the radiator tanks and condenser tanks. A 
cooling water flows from the first radiator tank (31) into 
the second radiator tank (32) through the core section 
(29) in one direction, and a refrigerant flows between 
the first (25) and second condenser tanks (27) through 
the core section (29) repeatedly. And a final flowing 
direction of the refrigerant conforms with a flowing direc- 
tion of the cooling water. 
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